Objective. To establish a method for analysis of microelements in five kinds of traditional Chinese medicine in high blood pressure medicinal food, mainly including manganese, cobalt, selenium, iron, magnesium, and other 15 elements. Methods. e samples were digested using a microwave digestion instrument through NHO 3 -H 2 O 2 solution, and then, the elements were synthesized by inductively coupled plasma atomic emission spectrometry (ICP-AES). Results. e content of cobalt, manganese, zinc, copper, and nickel in the high blood pressure diet foods is higher, the RSD is between 0.005% and 4.82%, and the recovery rate ranges from 93.40% to 106.5%. e precision and recovery of the detection method are higher. Conclusion. e experiment result is better. Medicinal foods curing high blood pressure contain a number of micronutrients that are beneficial to the human body. is experiment provides some meaningful basis for the prevention and treatment of cardiovascular diseases such as hypertension.
Introduction
High blood pressure has become a common disease in today's society, and the incidence of hypertension tends to be low, but the regimen is becoming a hot topic [1] . e key to preventing and relieving high blood pressure is proper diet. Medicinal food can be used to prevent and assist the treatment of high blood pressure; the raw materials are cheap and easy to obtain, the method is simple and convenient, the side effect is small, and the effect is persistent. Meanwhile, there are many kinds of constants and trace elements that are beneficial to the human body in Chinese medicines, such as haicao, yam, red date, wolfberry, and haw. In the human body, the amount of trace elements is small, but it is necessary to maintain the steady state of the body [2, 3] . According to the study, trace elements, including minerals, regulate myocardial contraction and the components of the cell membrane, involved in cellular function, lipid control stability, antioxidation, regulation of blood pressure, and blood clotting.
us, the disorder of trace elements can affect the synthesis of some enzymes and proteins, causing damage to the wall of the blood vessel and indirectly causing hypertension. Microelements also regulate blood pressure directly. So microelements have a close association with high blood pressure. One of the traditional sample treatment methods in analysis of constants and trace elements is mainly wet digestion processing; the disadvantages of this approach is long digestion time, high sample consumption, and serious environmental pollution [4] [5] [6] . In recent years, microwave digestion technology has been widely used in almost every field of sample digestion processing, such as food, beverage, and human and animal organs for digestion; its advantages are mainly manifested in the low sample and reagent dosage, a short reaction time, and low environmental pollution [7] [8] [9] . Relative to atomic absorption spectrometry (AAS) and atomic fluorescence spectrophotometry, the inductively coupled plasma atomic emission spectrometry (ICP-AES) not only has obvious advantages in multielement analysis of the sample but also has simple analysis process, with low sample consumption, high sensitivity, accuracy, and rapidness [10] [11] [12] . When ICP-AES was used to analyze metal elements, the qualitative analysis of the metal elements in the sample is completed according to the characteristic wavelengths of different atomic emissions with low sample consumption. e quantitative analysis of the metal elements in the sample is performed according to the characteristic wavelength luminous intensity of different atomic emissions. e characteristic wavelength luminous intensity is related to the concentration of the element. In this experiment, the constants and trace elements of traditional Chinese medicine in high blood pressure medicinal food were tested by using microwave dissolution and ICP-AES method. 
Experimental

Instruments and Conditions.
Optima 2100 DV inductively coupled plasma atomic emission spectrometry (ICP-AES) device (PerkinElmer Corporation of USA), dual array solid-state CCD detector projection optical system, RYTON material atomizer, 40.68 MHz solid-state high-frequency self-excited generator, polyscience circulating water cooling system, and MAS5 Microwave Digestion System (CEM Corporation of USA) were used in this study. ICP-AES operating parameters are shown in Table 1 .
Compound Standard Solution.
A proper amount of two mixed standard solutions was taken, and they were diluted separately with ultrapure water step by step. 0.50, 1.00, 2.00, 4.00, and 8.00 μg/mL series of mixed standard solutions were prepared by using 1000 μg/mL mixed standard solutions. 0.25, 0.50, 1.00, 2.00, and 4.00 μg/mL series of mixed standard solutions were prepared by using 100 μg/mL mixed standard solutions.
Pretreatment of Experimental Materials.
e medicinal material surface with was cleaned with water, then rinsed with distilled water 2 or 3 times, and then let to dry naturally. e medicine is pulverized into a powder form by using a pulverizer.
2.5. Experimental Process. 0.5 g of the accurately weighed material which has been crushed was placed into a digestion tank. 11 mL of 65-68% nitric acid and 1 mL of 30 % hydrogen peroxide were added to each digestion tank. ey are mixed evenly. e inner and outer lids of the microwave digestion tanks are covered. en, the microwave digestion tanks are placed on the sample shelf which is then placed in the microwave digestion system. e operation procedure of the microwave digestion system is executed, and the samples are digested. e operational parameters of the microwave digestion are shown in Table 2 When the dissolving program is completed, the digested sample to is transferred to the corresponding beaker, and the beaker is placed on an electric heating plate under the temperature of 170°C in a fume hood. Heating is discontinued when the solution is about to boil away. e heated sample is then transferred to a 25 ml volumetric flask and made up to 25 mL using ultrapure water.
2.6. Statistical Analysis. In this study, all calculations were performed in sextuplicate, and the data were reported as the mean ± standard deviation (SD). Significant differences among mean values were analyzed by one-way analysis of variance (ANOVA) and Student's t-test. P value <0.05 was considered statistically significant. All statistical analyses were performed with SPSS 20.0 (SPSS, Armonk, New York, USA).
Results
Choice of Microwave Digestion Conditions.
Because of the strong polarity of nitric acid, NHO 3 can break down the substrate and absorb microwaves well. It is often used as the preferred digestion solvent in the process of microwave digestion [7, 13] . In order to improve the efficiency of digestion, HClO 4 or H 2 O 2 is often added as oxidants. Based on the strong acidity and the insecurity of HClO 4 , the HNO 3 -H 2 O 2 system is often used in microwave digestion. e experimental results showed that (11 + 1) mL of HNO 3 and H 2 O 2 was used and the sample digestion was complete. After the digestion, the solution is clarified. e work parameters of the microwave apparatus will affect the digestion effect. e optimal digestion parameters are shown in Table 2 .
Analysis of Wavelength Selection and Background
Correction. Because the atomic structures of different elements are different, each element has its own several analysis wavelength in the ICP-AES analysis process. At the same time, the sensitivity of different wavelengths is completely different in the process of detecting elements. In order to improve the accuracy of the test results, 2-3 analysis wavelengths of different elements were selected for comparison and analysis; i.e., the wavelengths with high precision, less interference, and strong stability are selected. e analysis wavelengths of the elements are shown in Table 3 .
Correlation Coefficient and Linear Equation.
In order to obtain correlation coefficients and linear equations of all detected elements, each standard solution x was detected three times by ICP-AES, and three signal intensity values y1, y2, and y3 were obtained at the same time. e average value y of the three signal intensity values is automatically calculated through the instrument software (PerkinElmer Winlab32). Calibration curves and correlation coefficients of all test elements are obtained through the relationship between standard solution (the x values) and intensity (the y values) corresponding to their respective standard solutions [14] . e results are shown in Table 4 . It can be seen that the correlation coefficients of the elements were between 0.99771 and 0.9998, which show that the standard curve of the linear relationship is better.
Measurement Results of the Samples.
e digested solutions of all samples were tested under the best analytical line and background by ICP-AES. e measurement results are shown in Table 5 .
It can be clearly seen that the concentrations of K, Ca, Na, Mg, and Fe were comparatively high among the trace elements in Table 5 . e concentration order was K > Ca > Na > Mg > Fe > Zn > Mn > Cu > Co. Wolfberry and coix seed were the richest sources of trace elements. Wolfberry contained the highest concentrations of K (9806.00 μg/g), Na (8986.00 μg/g), Fe (109.65 μg/g), and Cu (14.70 μg/g), while coix seed contained the highest concentration of Mg (1626.00 μg/g), Mn (32.30 μg/g), Zn (54.45 μg/g), and Se (9.00 μg/g). For Zn, Mn, and Cu, their concentrations in the present study were higher in red dates (16.50 μg/g, 11.5 μg/g, and 6.70 μg/g), wolfberry (52. 30 [18, 19] , while the Fe (42.65 μg/g) content was lower in comparison with the published data by Shin and Cônsolo et al. [18, 20] . In wolfberry, the Zn (52.30 μg/g) and Mn (12.95 μg/g) contents found in the present work were close to the levels found in the literature by Zeiner (13.80-21.10 μg/g, 9.21-11.27 μg/g) [21] . e Fe (109.65 μg/g) concentration was much higher and the Mg (842.00 μg/g) concentration was much lower than those in the literature. e Cr (3.75 μg/g) and Co (6.70 μg/g) contents of red dates and hawthorn were much higher than those in the literature (0.11-0.17 μg/g and 0.02-0.16 μg/g) [15, 21] . In coix seeds, the Fe (42.65 μg/g), Mn (32.30 μg/g), and Ca (178.90 μg/g) contents were close to the levels given in the literature [16] , while the Pb (7.48 μg/g) concentration was higher and the Cd concentration was lower than those given in the literature by Cônsolo and Zhang [16, 18] .
Accuracy and Recovery of the Determination Method.
e RSD calculated from the data of the six iterations was between 0.005% and 4.82%, respectively, both within the range required by the precision. To test the performance of According to the results of spike recovery, the recovery rates of the elements were between 93.40% and 106.5%, which accorded with the experimental requirements. Table 6 shows the results of RSD and spike recovery experiments for each element detected in hawthorn. It is concluded that the experimental method of detecting 5 kinds of commonly used traditional Chinese medicine in high blood pressure diet is higher and the accuracy is good, which meets the requirements of analysis.
Discussion
Trace elements are important factors in maintaining a steady state, and they take part in many metabolic processes in the body. Numerous studies have shown that the imbalance of 35 elements such as Co, Zn, Cr, and Mn is related to the occurrence and development of cerebral blood vessels in the heart. e key to cardiovascular disease such as hypertension is the balance of diet. e experiment found that the Chinese native medicine ingredients of hypertension medicinal food contain many elements, which are beneficial to the metabolism, can well balance the metabolic hypertension activity of patients, and can maintain the steady state and recuperate body health.
Ca.
e level of Ca in serum is a significant factor in regulation of blood pressure. e study found that high blood pressure patients had higher levels of Ca and Na in their serum than normal patients [22] . e higher levels of Ca in the serum of high blood pressure patients stimulate blood vessels to contract, increase the release of renin and catecholamine, and interact with the sympathetic nerve, which leads to metabolic of the neurotransmitter disorders. But some studies have found that if you consume less than 300 mg of Ca a day, there is a 15 percent chance to have high blood pressure. e epidemiological association of animal studies showed that people with primary hypertension had low levels of Ca in their serum. So a modest quantity of Ca supplements is good for the heart. Its mechanism is to participate in the synthesis of the structural protein of the blood vessel cells and maintain the balance of Na and K in the cell.
Co.
Co is involved in the synthesis of vitamin B12, and its main function is to be involved in hematopoiesis. One of the reasons for the occurrence of megaloblastic anemia is the lack of vitamin B12 or cobalt. Low levels of cobalt in the serum of hypertensive patients may affect the metabolism of amino acids linked to high blood pressure. A lack of Co can lead to production of homocysteine, which is one of the causes of hypertension [23] . Because the methionine synthetase contains cobalt, when the Co content is insufficient, methionine synthetase during the transfer of methyl group cannot effectively convert homocysteine, thus leading to homocysteine deposition in the body.
Cr.
Cr is the constituent of chromatin. GTF is made up of four amino acid polypeptides combined with four Cr 4+ . Animal studies have shown that Cr is a useful element in the cardiovascular system. Cr can regulate lipid metabolism and mainly increase high-density lipoprotein, prompt the cholesterol to transport to the liver, accelerate the metabolism of cholesterol, and prevent atherosclerosis. Cr involves in the synthesis of more amount of insulin and its receptors. Inadequate intake of Cr can effectively reduce the level of insulin. As a result, blood glucose in the body is not fully utilised, which makes the body susceptible to hypertension. At the same time, due to the degradation of insulin receptors, insulin starts accumulating in the body. As a result, the more amount of insulin prevents degradation of fat materials, blood triglycerides, which further intensifies hypertension [24] .
Cu.
Cu is the co-gene of collagen and elastin synthase lysine oxidase. In the early stages of atherosclerosis, collagen and elastin change in quality and quantity. e lack of copper causes the activity of lysine oxidase to decrease, and the production of collagen and elastin is not sufficient, causing the wall of the vessel to become brittle and vulnerable to damage. e cells in the area around the lesion proliferate, and there is a buildup of connective tissues and fat in the lesion, slowly forming atherosclerosis, which affects the regulation of blood pressure. Cu 2+ is also found in superoxide dismutase showing antioxidant properties. Cu is also involved in the metabolism of tyrosine and dopamine, a precursor of norepinephrine, which can be removed by norepinephrine. When the body is deprived of copper, superoxide anions are converted to oxide peroxides which affect the activity of enzymes and hormones. is in turn causes brain artery atherosclerosis, increases the risk of cerebral hemorrhage, and also affects the regulation of blood pressure. e decrease in copper content also lowers the activity of the phosphoester-cholesterol acyl transferase, blocks the cholesterol conversion, increases the cholesterol level, and increases the risk of high blood pressure [25] .
Fe.
A study has found that people with high blood pressure have higher levels of serum iron than in a healthy person. Oxidation of free iron damages DNA, proteins, and hormones and causes other inactivation. e main causes of high blood pressure are as follows: (1) peroxidation of lipids and damage of vascular endothelial cells; (2) the transformation of arterial smooth muscle of low-density lipoprotein. Fe is mainly combined with hemoglobin [26] . If the body's iron content is exorbitant, hemoglobin level will also rise, the viscosity of red blood cells increases, and the regulation of blood pressure is highly influenced.
Mg.
Mg is a one of the important trace elements and is high in the heart muscle. Mg deficiency leads to cardiovascular effects such as myocardial calcification, atherosclerosis, thrombosis, hypertension, coronary heart disease, high cholesterol, high triglycerides, abnormal lipoprotein, and cell membrane permeability and liquidity increase [27] . Mg can lower blood pressure, and large doses of magnesium can expand the blood vessels. Mg is involved in regulating blood lipids and preventing atherosclerosis. In the mitochondria, magnesium ions in Na-K-ATPase and phosphates react under the catalysis of Mg-ATP. is leads to activation of adenylate cyclase, causes oxidative phosphorylation in the sarcoplasmic reticulum, causes release of calcium ions, combined with Ca 2+ ATPase, regulates the internal flow of extracellular Na + , and regulates myocardial contraction. Mg can also maintain the permeability and fluidity of the cell membrane, maintain the balance of Na and K in the cell, and maintain stability of the heart rate. Mg also has antioxidant property, can compete with Fe in cells, can reduce the iron content in cells, thereby reducing intracellular iron oxidative damage in cells, and is also the agent of antioxidant activity, showing antioxidant effect. e magnesium content of Chinese traditional medicine for high blood pressure is generally higher, which can play a role in lowering blood pressure.
Mn.
Mn is a common trace element and is involved in the antiradical reaction. Mn is an active ingredient of superoxide dismutase, which can be used to combat oxidative damage to blood vessels [28] . Mn is essential in the metabolism of synthetic vitamins B, C, and E, fat, and protein. Mn also regulates blood sugar through phosphorylation and redox reaction. Studies have found that Mn is negatively correlated with blood pressure, suggesting that a lack of manganese may increase the risk of high blood pressure. Mn may be a protective factor for blood pressure. Mn is a special blocker of calcium-ion channels, which blocks the excitation-contraction coupling of the smooth muscle of the blood vessel, which then reduces blood pressure. Journal of Chemistry 4.8. Ni. Ni is a necessary micronutrient for the human body and is involved in maintaining the stability and metabolism of biological molecules [29] . Ni is a component of insulin that affects blood sugar regulation. Lack of Ni can lead to stunting growth, severe anemia, diabetes, uremia, cirrhosis, and other diseases. Lack of Ni can lead to myocardial electrolyte disturbance (Na, Cl, K, and Ca) and affect the conduction function of the myocardium. High nickel leads to ischemic myocardial cells, myocardial mitochondria membrane damage, increased coronary artery spasm, worsening of coronary ischemia condition, damage of myocardial cells, and inducing the occurrence of coronary heart disease.
4.9.
Se. Se is the active form of selenocysteine, which is found in nearly 30 proteins in the body. ese proteins, known as selenium proteins, mainly include glutathione peroxidase(GSP-Px), selenoprotein P, thioredoxin reductase, and Iodine armour gland original glycine II. Se plays an important role in the regulation of hypertension. Se forms the active center of GSP-Px in the form of selenocysteine. GSP-Px can turn the peroxide of the oxidative cell membrane into a harmless hydroxy compound. At the same time, the GSP-Px also strengthens the antioxidant effect of vitamin E, which protects cell membranes with vitamin E. e main function of selenium protein P is to transfer selenium to its target tissues and target organs. e lack of Se can cause many diseases such as diabetes, cardiovascular disease, neurodegenerative diseases, and certain cancers. It was found in animal experiments that selenium can enhance the activity of sodium-calcium pump in spontaneously hypertensive rats, increase the level of nitric oxide(a vasodilator), and improve hypertension [30] . Se can also be converted into a selenium enzyme, which can dissolve the cholesterol during blood vessel damage and unclog the blood vessels.
4.10. Zn. People with high blood pressure have low levels of Zn, suggesting that Zn deficiency may lead to high blood pressure [31] . e regulation mechanism of Zn for blood pressure is as follows: Zn is a component of membrane lipoproteins and is involved in the formation of endothelial cells. In the renin-angiotensin system, Zn regulates the activity of angiotensin-converting enzyme, lowering blood pressure. High blood pressure may be associated with immunity, and Zn as an immune-regulating agent may relieve the symptoms of hypertension in older age. It is involved in the composition of copper-zinc superoxide dismutase, eliminating oxygen-free radicals and preventing atherosclerosis of cerebral blood vessels.
Conclusions
e ICP-AES method can also be used to detect the common trace elements of traditional Chinese medicine in hypertension diet.
is method has high precision and good accuracy, and the measurement result is satisfactory. Among the selected Chinese medicines, the content of Ca, Cu, Zn, Mg, Cr, Se, Co, and Mg is high, indicating that these elements have a positive effect on the treatment and prevention of hypertension. e contents of Fe and Ni which have a negative effect on hypertension are not too high. Hazardous elements such as As and Pb are less, and Cd is not detected. is article for the dietary method to prevent and adjust treatment of hypertension provides a certain guiding role.
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